A molecular switch sensor for detection of PRSS1 genotype based on site-specific DNA cleavage of restriction endonuclease.
PRSS1 mutations or polymorphism in the peripheral blood of patients can be used as susceptible molecular markers to pancreatic cancer. A sensor for selective electrochemical detection of PRSS1 genotypes was developed based on site-specific DNA cleavage of restriction endonuclease EcoRI. A mercapto-modified hairpin probe was immobilized on a gold electrode. The probe's neck can be cleaved by EcoRI in the absence of rs10273639 C/C of PRSS1 genotype, but it cannot be cleaved in the presence of T/T. The difference in quantity of electric charge was monitored by biosensors before and after enzymatic cleavage. Electrochemical signals are generated by differential pulse voltammetry interrogation of methylene blue (MB) that quantitatively binds to surface-confined hairpin probe via electrostatic interactions. The results suggested this method had a good specificity in distinguishing PRSS1 genotypes. There was a good linear relationship between the charge and the logarithmic function of PRSS1 rs10273639 T/T type DNA concentration (current=120.6303+8.8512log C, R=0.9942). The detection limit was estimated at 0.5 fM. The molecular switch sensor has several advantages, and it is possible to qualitatively, quantitatively, and noninvasively detect PRSS1 genotypes in the blood of patients with pancreatic cancer.